ABSTRACT. The discontinuous boundary value problem of steady state temperatures in a quarter plane gives rise to a pair of dual integral equations which are not of Titchmarch type. These dual integral equations are considered in this paper.
INTRODUCTION.
We consider the problem of steady state temperatures in a quarter plane (see Fig. 1 ), whose edge x 0 is losing heat to environment at zero temperature according to Newton's Law of cooling while on the edge y 0, temperature is controlled on portion of this edge, while the heat input is known on the remaining part. Typically, this problem is governed by: Find u u(x,y) such that Vu 0u + Ou 0 in x > 0, y > 0; (1.1a) f-m= 0 on x 0 in y > 0; (1.1b) and either (1) u(x,0) f,(x) in 0 < x < 1 (1.2a) and Uy(X,0) -g(x) in x > 1 (1.2b) or (2) uy(x,0) -f,( where the subscript denotes differentiation w.r.t, that variable.
Also, in each case we require that ul be bounded at infinity.
An appropriate representation for u u(x,y) in this case is u(x,y) f f(t)(a sin xt + cos xt) e -ty dt in x > 0, y > 0.
( 3.
SOLUTION FOR THE FIRST CASE.
In this case, the dual integral equations (1.5) are reduced to dual equations m x f f(t)sin xt dt F(x) e -ax f e ft(t) dt in 0 < x < 1 and f tf(t)sinxt dt= e -ax fXet gt(t)dt + Be -ax in x > 1.
These equations give [2] 
In deriving equation (3.3a), we have used the fact that F(0) 0.
To determine B, we now substitute this expression for f(t) in u(x,0) as given by equation ( Noting that [3] J(R) e-aX dx K0(au),
where K denotes the Modified Bessel Function, we have
where 
/ X --U so that, after some simplification, we obtain 
5.
THE CASE a 0. UJo(ut du (5.5)
and Gt(u)= f(R)
g(x) dx. For Case 2, the solution is given by (4.2) in the limit as a 0'. It should be pointed out that the problem posed by equations (5.2) has been considered by Sneddon [4, For the particular case of gl(x) 0, the problem posed by equations (5.3) has also been considered by Sneddon [5, page 26] . For this particular case, our solution coincides with his.
We shall now consider some special cases. We give results for various special cases: 1. fl(x) 1 in 0 < x < 1
In this case f, (1) f'uJoCUt) fCu) du + K0(a f uJ0(ut K0(au du (6.2a) f(t) 
